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(54) RE-COMBUSTION CONTROL DEVICE FOR PARTICULATE FILTER 

(57)Abstract: 

PURPOSE: To reduce manufacturing cost by 
regenerating reliably a particulate filter while preventing 
a crack or a cinder at re-combustion time, and realizing 
control of a secondary air supply quantity in simple logic. 

CONSTITUTION: At filter re combustion time, a 
belonging degree in a rule based on a particulate 
scavenging quantity Qtrap and the time variation 
equivalence (-) AQtrap is calculated by fuzzy inference, 
and increase equivalence Tref of a target exhaust gas 
temperature causing no overheat or extinction is 
inferred from the belonging degree. A secondary air 
supply quantity is controlled by an air pump so that an 
actual exhaust gas temperature becomes the target 
exhaust gas temperature found from the increase 
equivalence ATref. In this way, since the supply quantity 
is controlled in the optimal value, a filter is kept at a 
proper temperature, and the rule or a membership 
function necessary for the fuzzy inference can be also 
set quite easily. 
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[0 0 3 5] Qtrap= f (U, AP) ' 
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LT, ^fy7S 2 0 5f^lUap$:x7^71 3 
©»»7 f a .-7 l ^fflD<C**LTffi^|BlB2 3l£ffi7J 
U *T#^7 1 3WHI^(Dx3.— r^fif^rtDlEKjx 

100 3 9] tU, r ©S^ftHltJ: 9/*tV* a. u 
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0 8T'^T^^- hffl^fiQtrap^O^T (Qtrap 
^0) tC/«cSt, Xry/S 2 1 2 fc£fTUT?¥£J?# 
77/F?:^y7U :<0/u- t^>^,^T1--5o 
or, CPUl 9ii7^;^S««|j^-fy(D^ 
T"^T°S 1 0 0^MT77'S 1 0 1 (C^ff Lr/<^/^ 

^ffl^>7i iSrHcatitt. ^>7°ffl/^yi4 
^^7^71 3fii]£Pm*-S«fc?fcti0D8l;i3 o io 
r, l^^xii/?f-f +a u— h7-f/i-^ 8 SriliiLT 

frlZo 40 

[0 0 4 0] WiWi^tS^ltl^'^TIi, SB 
momftiCftiX^TJ *3 U- hrti&ftQtrap#&8! 

ffiUap#*TS'7 P S 2 0 97bm*T ;y7°S 2 1 1 r«B2fe 
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So 

[004 21 07 H^^g^O-^Jfi^jr**/^ W *3 
7 7> s 'fit»1'5RI«Z5/i^-/u*^1-IftWia, El 8l4#3g 

ww-^^jrfcs/^TV^w- vy^frtonrnk 
WRmL<Dnm&Mi»%ft* 77^ mttz&o * 

[004 3] BflW&EtfiTref tt, -t©tf#ATref * 

[0 0 4 4] Tref = Tref + A Tref 
*fc. B***flTref ©if^ATref (4, /n'tV *3 
I/- hffllftSQtrapi -tflDl^rafitjX S(i^- A Qtrap <b (C 
S^V^r^TStLS/u-^tirjiJ^stts. WTI'^ 

l&Sfvns*), :o;p- yHcjov^r^xw 3-3 u— hffi 

(Z) , tpQL (M) , *tV^ (B) 0 3MT'SSJ 
il, BftM&Tref <Dtf#ATref |4, ^r** 

(NB) , ^r*/h^V> (NS) , ifD (Z) , IET- 
/h£V> (PS) , jE-C^C#V> (PB) tD5Mr^$ 
HSo tU, M^Ltf, ^'T^aW hMmftQtrap 
(B) . ^o, BfP^^Bj^-AQtrap^ifn 
(Z) <0#g-fCtt, B^#MfiTref (Dtg^ATref §r 
iEr±#v> (PB) IStu «T©J:5»ca®i-<6. 

[0 0 4 5] IF Qtrap=B & -AQtrap=Z 
THEN A Tref =PB 

^|f|5^{ctS^Lrv^„ -5r LT> :ht)C5*-*|4, /n 
r^3aw-h7^/u^80ff», iaffet«t5^5 

B «#£MTref ASlittr # 5 4 5 v > 

So 

[0 0 4 6] W±(DJ;9(-E^Lfc^^ /N'T^aU 
-hffi^AQtrap, ^Wl^PflWXtt^- A Qtrap, RXI 
B^^fiTref Oii^ATref <D&Wm^<Dmm& 

{if v- k) *n Ltc* ^^>yymmm 8 iC^i-J; 

9^*6, irr, A7J^Qtl, Qt2, — A Qtl, - 
A Qt2, -ATI, -AT2, AT3, AT4 lix-f— ifvU^ 
>-^^l^/^X^3-3 l^- h7^/W^ 8W#tt(CJ^i:r 

^'>y7^Si6:ttT-*ROM2 OfcE(i$*ir439, r 

tl?)(:I^t>TCPUl 9 9 77^1*11^^7$ 
[004 7] B*#ftaTref tf)77^«BI 

<D^mzm9<D7v-3-ir- h^ortft^-rs. 

[0 0 4 8] il9(i^0J(7)-|llj£^jr*foS/-?x^3-3 
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feffim&TP-tmwmvfoZo r r-c% ei i 075^0 1 4 

©&EI©l»#,&ffc^1-5 ,k g|i OttJWfcffli^ita 
^-/UD£^u I^JitcEli i (4;i--/KZ>£, Hi 214 
^-/u<3>£ , El l 3 I4;u-/u®£* LT*i 9 , El l 4 14 

[004 9] 4-, ^T^al/- Krti^aQtrap^P 
(Z) £<M£ (M) ©M^ICJS-TS x "Cifo •? , *©B$|ifl 
to&Shto- AQtrap^^fe (M) £*#Vn (B) ©Pf# 
(-M-rSyT'foSi^tr, BMftt&Tref ©Jf# 
A Tref fcflfegH-*. 

[00 5 0] 7^^S»^fyW^T^S2 

o 9X'Mmw%mMm^~^->i^-^^ti6t, cp 

Ul 9i4^X5/yS 3 00-Cv<7V*^U- hJi^ftQ 
trap^S (4* SMS Wo (Z) t+tt (M) ) 
4RU ^T^/S 3 0 1-CW^»5)- A Q trap^S 
TI4*5&-£ (tfffi (M) (B) ) ZmtR-f 

# A Tref ©BfJBK&a«1-5 0 

I00 5 1 ] o*0, UELfc^f-( Hg^i: 
Qtrapt-tOH^rfl^S!)^- A Qtrapi: 

[0 0 5 2] 

0) IF Qtrap=Z & -AQtrap = M THEN 

A Tref =N S 
@ IF Qtrap = M & -AQtrap=B THEN 

A Tref = Z 

® IF Qtrap=Z & -AQtrap=B THEN 

A Tref =NB 
@ IF Qtrap=M & -AQtrap = M THEN 

A Tref =Z 

^rr-, m i oMii 3ic^i-«t9»c, ^-^<D(c*j 

^TI4, ^7V*^-h*$£*Qtrap;5H?n ( Z ) © 
j?rJTO4 0. 7, ZmrmmWA- H QtrapWGL 
(M) ©EfjRSiio. SfS)^ ^©^©Btl^ffi. 

Tref ©tf#ATref tf&X'bZi^ (NS) <DBrM$£ 
14, 2OW/^f|£(7)rt<D/J>£V^-Cfc5 0. 7i-r6o 
Blfltt, ^-/K2)^*3V^TI4, ^r^aU- hfjtS* 
Qtrapj^ffc ( M ) ©MJS£f4 0. 3, Z<DW!fffl&)mW> 
ft- AQtrap^^§V> (B) ©0rH&f4O. 2T-&9, 
^©^©BMilSvJaTref ©if#ATref j5H?p 

(Z) ©/?rli&J4, 2o©M*«©rt©'h$i^T*5 

W-htimftQ trap/4^ p (Z) ©/3Mf4 0. 7, -t 
<^^^»^-AQtrap^^V^ (B) ©BfJigl4 
0. 2-C&9, *fl3l|g«©a«#j!taTref ©i|#AT 
ref (NB) ©0fJSgj4, 2o(75/9rJi^© 



(7) ^¥ 6- 1 7 3 6 4 1 

12 

f*)©/h£v^-C*&6 0. 2<b-T6o UK, /U-A>©K*5 
WCtt, /<5 t **3.U-h^*Qtrap#<H&: (M) © 
mmmZO. 3, *©l*W««tt#-AQtrap!iS'Hifl[ 

(m) <Dffimm*o. 8X'h<o, zotisktonw&fiss. 

Tref <7)ii#ATref j&Hfn (Z) ©^lg(4, 2o© 

[0 0 5 3] ^O^, CPU1 9f4Xxs/^S 3 0 3 "C 

•>7°S 3 0 4 -C-£fi&&©m^©fi.fr£3fc©T, i©^- 
10 f-^SrJHFTi-So El l 4 IcijrfJ: 5 fc, S£( 

SWUSTref ©l^#ATref£ LTz<bV^^#£!&£ 
it, •£©*!# A Tref KgoVT B«#»fiTref 

[0 0 5 41 ^^, mffELfc^s/^S 2 1 IXMl 
2 &^©{&,1&I;UapCD7 7 S^Jifc©^JH &tft 

So 

[005 5] 015 f4^iq^-HJ|^J-CfoS/N-7 i ^ * 
^^h7^/^ ©IS$«J®li£a© 2 fcg&Wffefcfl; 

20 1 6ittww-mm&\x'foz>/<7-4 *=lu- vy^>v 

^ OSIMgf© 2 ^©Mf ©1^^ 7 7 i' 

jmfcir^<D*>'<^y7mm*^-tmj\mx*hz> 0 

[00 5 6] 2 ^^O^ffiUapl4, *©lf # A Uap 

[0 0 5 7] Uap=Uap+ A Uap 

2&^©{ft*&ffiUap<7)ii#AUapl4, 
?fiTref £3l|£©g|^ifiTex£©^ile, &tHr©B* 

30 £*L£ 0 :©^-/HCiJ^Tflgie, ^©aSP^^tl) 
#Ae, Xt52j!fc^©^gUaptfDJi^AUapH:. ^ 
T'TC^V^ (NB) , (NS) . ifo (Z) , 

IET*/h£^ (PS) , sEX±%\<^ (PB) (D5$£mX'% 
m^it, 0iJ^.l4, fiSSeaSjE-C**< (PB) , 
O, B^W^I))^A e*S^-e*#V^ (NB) <D*J^(C 
{4, 2»^5©tt|&ftUapOl8»AUap*-t?o (Z) t 

[0 0 5 8] IF e = PB & Ae-NB THE 
N A Uap= Z 

40 -<D£ 0 ttAr-AsttififfilHL* m 1 5 5 tC* 

t$>xm$li-Z> 0 fctJ. ±|BLfcW©/W- /H4, El 1 ?© 

^©^MTexSrB^^mTref tS5afi**"C, it 
e * 0 CtoKBTIIBft 2 ft£!!l©tt*&*Uap;flSJftB-C 

[0 0 5 9] KA±©4 9(-E^tfc^, ISle, 
©B#raW3E»^ A e , 2 ^M©^4Uap©if # 
A Uap©#apg^©3f jRSSra Lfc ^ W< > s/ 7°P^Ci4 

Eli 6fc^H-i9»c/«cs 0 :;-e, A^^-ei,- e 

50 2, e 3, e 4, — A e 1, — A e 2, A e3, A e4, — A Ul, — A 
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U2, AU3, AU4 {* ; rj-ii/u*.yi?yi^s<Tj*^ 

W^>-y7 P iS^Cfii t 'feROM2 OlrfStt^iX-Cfc'P, ^ 

hf)tl<!^rcpui 9iai)7 r ^w^^ 

[0 0 6 0] -rr\ 2&^<Dffe£ftUapC7)7 7vV 
[00 6 1] (§117 tt^§q(D-^JS^JT*fc-5/N 0 x^ * 

<DV&'jt$:7T ^-(imi-^m[cc pu^nn-rs 2&$ 
mmmmmo 2 ^«t©^^7 7 ^ ttsu 

[0 0 6 2] 4-, B«#ftfiTref k9m<0&to&Tex 
k<DU&metf£.X''b£i^ (NS) (Z) (DMJj 

(ps) £ie-c*#^ (pb) ©w*fcUi-Sye*»« 

[ 0 0 6 3] ^^/U^ff^SlJ^W— ^CD^X s/7°S 2 

1 l"e2ftS«iHfll&l:j|ttl^-f-^3--^$jx4i. 
C PU 1 9tt7fy7 , S4 0 0 T?J&£|g e iS^ttt* 5 
m£ (ft"C/h*V> (NS) iifa (Z) ) &5»RU * 

(lET'/h;*^ (PS) £IET';*:£V> (PB) ) 
6 0 fc^T*, y / S 4 0 2 T1I^t5^-;^^ff 

ap©0fJg&£iliiR1-S o 
[ 0 0 6 4 ] o£ 0 , HMSUtfiSge *-t©«MH«flE 

tRLxm?fi-z> 0 ■ 

[00 6 5] 

© IF e=NS & Ae=PS THEN AU 
ap= Z 

© IF e = Z & A e = P B THEN AU 
ap=P S 

zzx\ (Hi 8icfni-£oiz.^ ^-/U5i{rt3V>Tli, ffl. 

ftsseayi-e/hsv^ (ns) (Dmmmto. 7, -^<dh# 
wwsstt^AeijjjEt'/hsv^ (ps) (Dmmm-zo. 2 

"CfciJ, ^(DM^W^ftUapfDtl^AUap^-lf o 

(z) <Dmmmt, 2mmmmvfo<D^$\<^xibz> 
0. 2t-rs 0 raait, /i^-;u®t43t>ri±, tasne 

/>S-tfn (Z) O^JI&fiO. 3, ^©W»4e 
I > (PB) O^fl^dO. 8ffcl ^<D*§ 
*©tt*n*Uap©li^AUap*SiEt?/h*V^ (PS) cr>#T 

mm-t, 2o©gfjR«<7)rtw/h$v^-cfc6o. 3<b-r 

5. 
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[0 0 6 6] CPU1 9fi^7'^S4 0 3-C 

:/S4 0 4T*£j£&<0ia^Ofi.fr£#tf>-T\ 
V^^T-T^o -t^te*. ^fiUap^tl^AUapi L 
tza^M^tl, ^cDit#AUap{c£^-C2 

[0 0 6 7] rO<fc5f', ??4 t pC0/^^^r^ U- h7 
-f^8©B«#ftfflTref ££®#ft&Tex£i 
•SSaiTnf fc&££#3fc*fc&gft 2&£&©tH: 
10 *&SUapill#t7Ti?-f*flMili«):«J*«)P,*iS. -t L 

r©^T7Ky7 P lcJ;5 2^m^$iJ^l^tor 
jff n J? y * T'H^ pJtgT'fo 5„ 
[00 6 8] Rt©«fc 5 fc#£ifi01J-Ctt\ rtiUBlM 1 

F7^^M2t Lt^7-f^ral/- V? 4 *# 8fr^ 
ffiSUt&JJ^KM 3 £ LT^r-y/S 1 0 2M^fy 
7°S105, S^Ti/7*S 2 0 7 »AQa*3lfrt"S t 
20 ^OCPUl 9d\ f^gM4 t 9 £\ 2 

*28fc#|&¥»M 5 £ LT^T^y 1 3 #TO-T-5o 

7^yu^®^m^M6 1 txf^a-tyf-i 

7AK B*flfln»iEfflEltMM7i:UrROM2 0 

B«aSK3£^aM8 <b U^r-y/S 2 0 9 (D^ 
m&gft-tZ k<S<DC PU 1 9 d s , t%*aftfaJ$)¥J£M 9 
£ LTXf^7*S 2 10, ^ry7*S 2 1 a^fy 
yS 2 0 5(D^SI^^T-t-5t#©CPU 1 9*S-tive 

[0 0 6 9] 4fc, P^S!S^ffliEti¥©^ LTROM 
30 2 0«f£U D9&ftS£faiLt^7 5'7S2 1 1 

(DtmzmHrZ k £ cd c p u l 9 *s«ffii-s. 

[0 0 7 0] ;»J:9lC*»J^T^+ i l/-h7 

^iiK7(c|9:»tf>tufc^r^^3.u- h7^^8©^ 
V— M^if A USllW^St-;? 9 

*5-<< 2*SSt«:W|&1-53:T#^i 3£, MfEU 

ffii-5^fiiryf-i 7<>, m%mmm c P<Ds< ; r4*x- 

Id. ffir!B^7 L ^^r^W-H7-<^8^7 i ^^rr t U-— 
htS^*Qtrap^^€^B$^^3Eib^- A Qtrapi^S^ 
V^Ti^#m®Tref *WL%^Z>Wk<D*-i\'k , mJfB 
Wk<0*-ML&tfZ>/<T4 ^fa l^- hfi^fflQtrapS 
Cf* WBt^^S)^- A Qtrap|rgf^C0$5BI<D^^E 

e*t4ROM2 0 strE/^-f^aw-mftaQ 

traplriLtii LT, liWfeaQtrapASSfjeitaiO t § 

SulSt-^ 9 (cr^-f *a u- hic»^ci-5 kkh 
50 milEROM2 0(^Eti$ixfcffi^/u-/Hc*3Jt?) 
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Ca*tll^HftT»f t/«C5J:5^, HUlE^T^^yi 3 
^J:5 2j?:^©Wil&fiUapS:»Jffiii-acPUl 9 <t 

SI'S *>©-?&£„ 

[0 0 7 1] IfciSot, UMSttOitfllJlflSor/^^ 
lC(SCfc*ii*2ftSj5©tt*&i[UapK:lta***lT, 

* 7 y *^£*>fli;tlcJ: 9 «?<&38£$:*&fc:B& 

[0 0 7 2] L35»t>, H4f©^f^al/-h7^V 

*8©B«#SU&Tn»f *7ri?-f«llft^J:t)J|i«)rv^ 
[00 7 3] *fc, *mMm<D/<7 4*cx-U-b-7jjl- 

? <Dnmmmwmwn, mm***\ 7 k -asms*, 

«#ftflTref £fc3«fc9fc, 3fcB8©#$5i&Texi: B« 
#fcflTref tOfifie, SW&Sie WSts^f 1 
^ie {CS"^V'>"C^T/K^y 1 3t-J:5 2^©« 

ymwttzmmi-z>ROM2 ot, fjiEROM2 0{;:f5 

LT, MJRS^bSfrlBiTxK^^l 3 OfK^ftUaptrK 
mCPUl 9i^J:iiUTV>5 0 r©«fifett»*3® 

[0 0 7 4] Lf^ot, S4f0^f^*a^h7 
-f 8CD^W#^Tex*g^N^MTref 

^ fc o x&mta fr-iv*?* -x ?im& r < t 
<e a y * -e&s-rt , m ^x 

[0 0 7 5] ±|E3»jTii, /n°x^3-^U 

- h 7 4 >V$ 8 Oiiig^SU t Hfr^HJE A P £ 
5^**W-hffi&SQtrap£*|iiU /^tV**!'- 

h«fcftQtrap&tf *©B*lffltt£l!l#- A Qtrap{c£<3 
l^7rS^^fcJ:0 i**«fflTr«f £HtBLfc„ 

l ^ u * # e> , ? 7 s> -r fliift * mm tfc @ t re 
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«, /^-f*au-haMfc*QtiBp©iwi«ai«:«L 

■C, ^r-f4raU-h7^/^8«Z>iiiaS55fiUti[^ 

[0 0 7 6] jbtf\ r©*WMBfcgfH-*»£fcov> 
v— Y~7 4>v9 8 WiliaSfciUAtfilifiSSSlfiu 

©«FMwaab»i flu^MJdE a ?jkim%mz a p ©i$m 

10 <f /U* 8 ©iM!^£^m*a J »£Lfcl* J: 5 * 

*&Tref ^Wltt&mV^-lV (±fB^JtMW0 7t 

*WB#IH]&«j£»#, 1»*ISEEAPatR:OI^M«ja5lb» 

fyTTJISfc (±EIQfi«©H8Kffiai-5) ta s !Ett£ 

-tut, cpu 1 9i-t±.mmMM<nm9 kmm<D 

WU 3rI^^^7^=i/-h7^/^8©@HP 

SHfiTref Sritft-TS. 
20 [0 0 7 7] L"C\ rW&JGtJKfc^Ttt, iiig^ft 
ttW^aM 1 0 t LT±IB^JI^J-eift^ L/cEl 5 
S/7°S 1 0 2^t^^xs/7°S 1 0 3 (D%m&%ftTZ> t 
£OCPUl 9#«tfBU mJ^MH^ffi^Ml 1 ^ L 
t^7?7"S 1 0 4©fti^if5^OCPUl 9 

[0 0 7 8] Z(D£?\C^ :©77^^»SW^ 

i cD^iisg 7 ic®vt>ntc<Tj * 

30 &«rHW&3*6fc-* 9^:, BulE^x w =l v- Y y 4 
7*y7"i3^ miiESM^o^x^^^u- 4 

W 8 W^fflTexSrtfeffl-t-S^ja-fe^-U- 1 7 £ , HU 
EHjB* I f©^7 % -f =>r 3. U- h 7 >T /U^ 8 OiiJKl-^4*> 
iH*.#36£Lfcv*J:5K, huE-'^x^ =^rn. h7^^ 
^ 8 ©ii«2ft*u&t«iiSSft*u©i^||]«jS«i^t 

iT^ISJE A P RtflWafflBE A P OB$raW«»^ <b 
V^TgW^tTref ^Wt^t^m^-fVt, HUf5 

M£imftLx&m&<Dmm&&mfe-t5* ^**sv? 

BS*i«:IBtt-t5ROM2 0t, H 1lEiiig^fflU&0 ? 
iimiDE APH^r^aWh tiS*Qtrap$rmtU 
UT, W**Qtrap^M^fitW±©tf5tC, MfSt-^ 
9tT^f^ a u-H:|^t5i:it)K ( buIERO 

m 2 0 icfsit $ Ktz.mk<»^-Mz. to 6 ^^m©^f 

JRSSrJfffiUT, 0f««^e>WIBBffi*^®Tref S:K 
^L, SMB»fta-fe>1M 7{CTttW$nfc^x>f 

50 Tref kteZ£l\^ HlifS^r 1 3 5 2 ^ 
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£©{fcj|&flUap«:»jm-5CPUl 9<b£JM§LT^ 

[0 0 7 9] Lfc^ot, ±EHM<blW)i:<, 
^"©2 fc»®{K&ftUap*ftatt)ftfc«ffli L, /<r ^ 

BH^fiTref ©^^M^^CoT^^ 

IF Qtrap=B & -AQtrap = 

[0 0 8 1] [rI^Ic:, ±m%MWX*te, mMm&Tre 

mftmwAbe^m^^x^TX^yi 3irj;52&£ 

%<nm®&\Jap%;mW«Ltz.l)\ JP;tTB#P^»#A e 

IF e = PB & A e =N S & A 2 e = Z T 
HEN AUap=Z 20 

© J: 9 ft^-^£IS:£ LT 2 ft^o^ftUap&Jdtt 

Ut)ctV\ 

[00 8 2] -t UT, r© J; 5 fciWfcfci$WWa5»#- 

A 2 Qtrap^BW^^A 2 e t«i"S £ £ T\ B 
«#$51&Tref ^>2 ftSft©flti&*Uap©«6«Mj!f««:|fil 

[ 0 0 8 3] 

mw<n®\m u±.<d£o\^ m*miRnm*m2<D 

tuff, fiiPw^f^ai'- h7^;^^i;i§] 30 

gfc^-^Bg&S: r < ^tcK^-ct r© 2 

tiw^»^e©M^^^ ht(S«i-*rt^-e# 

[0 0 8 4] Sfc, B#JS3©3SW©'<r-^*3.U— h 
7wvu*©3^&#j^@{cj;ftjf, 2 ^^©^4 
SrRSi-StdafcoTifiMlJfc/u-^BIIftSrr < 40 

[mi] mi ttM^ i <D%mcMm'tzmteM<Dft® 

[El 2] H2tt»*qC2©»Wfc*HSi-53Elli0ijort* 
[El 31 EI3li*|g^©-^Jg0iJ-r-$>5/<x^df-^w- 
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* ©, 2 ft^OlWffil&SATffi^ & is *y X-m&X 

[00 8 0] ±!E£lfe0lJ-m, /n°t * a U- h 

ffi&fiQtrap&lft©l$lfflftj3E»l#- A QtraptCg-3V> 
TBfil^fflTref fctHftLfctf, JP^T^^SIl^ 
-AQtrap©B#rfl^i)5)— A 2 Qtrapfr^jfcU flj* 
If, 

--Z & -A 2 Qtrap=Z 

THEN ATref =PB 

.[0 4 ] in 4 ittmw<D-mmfflxhzs<^ j *~ u- 
Y7 4>v? <Dwmwmm.v> ecu tt-vmmrm 

XhZ> 0 

Ha 5] m5tt*%w<D-mmmx'hz;<T4*x.is- 
<Dwmxmmm.<o cpu &mrtz> 7<>v 

[El 6] Hett^^ww-nifi^j-efes^xw^a^- 

h7^;^ ©SMfrJ^S© C PUMtS 7 4 A? 

[ei 7] m7it&%w<D-mmmvh?>s*T4*=i.u- 

Y 7 0fl%£0Jtt£ft<Z) g »^*&©ig#£ 7 7 

[El 8] EI8ii^B^©-^Jg^JT-fo5^^x^^^u- 

i?4imi-z&<D/ v^yy-fm^^-tmmmxh 

[El 9 ] El 9 \ttmm<D-mMmX'foZ>^ ; r 

i?^«aii-6»tcpuis*fTi-6iflia!*iftiiitb/u- 

[El 1 0 ] El 1 0 {±*^0^©-^JS«fiJ-efcS^XW 

is 1 1 ] ei 1 1 ttftwoy-mnrnx-hz^T-j *~ 
v-Y7 4 >v$ <Dnmm%m$iw<onm$%.m<Dmft$: 
7 7 v 4 mart 5 ntnmm * TFtm w m xh ■&„ 
m 1 2 1 ei 1 2 i±*»w©— satflijTNbs^fv 

7r'J U fflSrt- 5 ^©«^l^^-f-|ftP^ El 5. 
[El l 3 ] El l 3 IttftPJKD-gMmX'hZ^Tj**- 

u-b7j w<DHmmmmmw<D a «^&©ig#£ 

[Ell 4] Ell 4Ht*»W©-^lfiM-Cfc5^7 t 'f *a 
h7^/u^©S^»J^E©B»^M©ti^^ 
7 7 -f tSffei- 6 &<DmfcM * 93 El T-fo So 
[El l 5 ] El l 5 tt+jSMO-SafifflT?**^^ *a 

v- v 7 4 ^^<onmmmmw<o 2 &^£c©&*&fi© 
mft*7 7 a* m^ir^(Djv~,v^-tmmmxh 
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